Introduction
To individuals moving through landscapes (Schmidt et al. 2010) , the presence of conspecifics may be a reliable indicator of physical habitat quality (Muller et al. 1997) , forage availability, and low levels of predation risk (Nocera et al. 2009 ). Fish possess sophisticated chemosensory capabilities, and a wide range of fish taxa have demonstrated the ability to discriminate between the odours of conspecifics of different social status (Todd et al. 1967 ) and physiological condition (Giaguinto and Hoffmann 2012) , from different populations (Brown et al. 2009 ) and life history stages (Harvey and Brown 2004; Parkos and Wahl 2010) , and to determine the recent diets of predators from their metabolites (reviewed in Ferrari et al. 2010; Scherer and Smee 2016) . In the context of habitat selection, larval stages of some coral reef (Igulu et al. 2011 ) and flatfishes (Ryer et al. 2007 ) appear to use the presence of conspecific adults to evaluate the quality of areas to settle in, although other species may avoid conspecifics (Roux et al. 2015) . Larval fish can also use social and chemical cues indicating the presence of predators to avoid settling in risky areas (Manassa and McCormick 2013) . In migratory fishes like the salmonids, chemical cues from conspecifics have long been believed to contribute to homing behaviours within stream systems during spawning runs (Nordeng 1977) .
The upper thermal tolerance limits of juvenile Atlantic salmon (Salmo salar L. 1758) are among the highest reported in the salmonids (Elliott 1991), with wild salmon fry (0 + age class) demonstrating increasing activity levels proportional to temperature up to 28º C (Breau et al.
2011
). The activity levels and oxygen consumption of salmon parr (1 + and 2 + age classes), however, plateau at 24° C concurrent with elevated blood and muscle lactate levels indicative of metabolic dysfunction. Above this temperature threshold, salmon parr abandon their normal territorial feeding behaviours (Keenleyside and Yamamoto 1962; Bilhete and Grant 2016) and
form high-density aggregations in cold water refugia (Fig. 1; Breau et al. 2011 ). This ontogenetic reduction in thermal tolerance likely reflects the greater metabolic requirements associated with increasing body size (Schmidt-Nielsen 1984) , as Atlantic salmon are generally considered to be the most temperature-sensitive of the salmonids as spawning adults (Jonsson and Jonsson 2009 ).
The combination of high temperature sensitivity and long-standing conservation concerns for populations of Atlantic salmon (Parrish et al. 1998 ) make them an ideal and important sentinel species for quantifying the effects of climate change and habitat alteration on stream-dwelling fishes.
During an extreme high temperature event in the mainstem Little Southwest Miramichi River, NB, Canada, in July 2010, water temperatures rose as high as 30.66° C, a record in over twenty years of local monitoring (R.A. Cunjak and E. Corey, unpublished data). During this event, Atlantic salmon parr were observed aggregating in cold-water thermal refugia at densities over 100 m -2 ( Fig. 1) , two orders of magnitude higher than the ~ 1 m -2 typically observed at cooler temperatures (Keeley and Grant 1995) . Thermal refugia likely play vital roles in the persistence of juvenile salmon populations during high temperature events (Dugdale et al. 2013) as their presence enables escape from physiological impairment due to heat stress (Breau et al. 2011; Dugdale et al. 2016) . Heat-stressed juvenile salmon may use chemosensory cues (odours) from conspecifics to locate these thermal refugia. Here, we describe an experiment examining the effect of artificial aggregations of salmon parr on ambient densities of free-swimming conspecifics under fully natural conditions. We predict that the presence of artificial aggregations of conspecifics will advertise the location of desirable habitat to free-swimming salmon parr via chemical cues and may serve as a trigger for the formation of aggregations independent of thermal gradients.
D r a f t

Materials and methods
Three sites were selected based on their typical differences in water temperature: 1) the mouth of Catamaran Brook is a known cool-water refuge and the site of the high density aggregations observed during a heat wave in July 2010 ( relative importance of each factor determined by its quality and reliability. Heat-stressed salmon parr may inadvertently advertise their condition, and refuge-seeking fish may avoid these stress cues in favour of the cues of unstressed conspecifics as a mechanism for locating colder waters.
Social, chemical cues would therefore provide a positive feedback mechanism that advertises and attracts individual salmon to aggregations, where their own cues may reinforce the strength of the chemical signal conveyed to refuge-seeking receivers. This mechanism applies generally to the cognitive process underlying settling in motile fishes, as newly-entered habitat containing conspecifics may be more attractive than habitat of equal quality but lacking resident conspecifics (Igulu et al. 2011 , but see Roux et al. 2015) .
Above a physiological temperature threshold of 24° C, Atlantic salmon parr abandon their territorial feeding behaviours and cease aggressive intraspecific interactions as they aggregate at high densities in cold-water refugia (Breau et al. 2011; Dugdale et al. 2016 ).
Territorial behaviour in salmonids is expressed with some degree of plasticity, as factors including artificially manipulated population densities and social status (Wood et al. 2012; Lindeman et al. 2015; Dugdale et al. 2016) , food abundance (Keeley and Grant 1995; Imre et al. 2004 ) and habitat complexity (Dolinsek et al. 2007; Bilhete and Grant 2016) 
